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I would like to contribute few comments:

• Introduction: Needs for overcoming the current custom of using separate equation
set for each parameterization:

It would be helpful to refer to some of the previous proposals and efforts here. Yano
et al. (2005) emphasize an importance of developing a suite of subgrid–scale pa-
rameterizations starting from a single set of equation system. More specifically, they
propose a mode decomposition as such a general principle enabling a consistent de-

C1530

velopment of subgrid–scale parameterizations (see also Yano et al. 2014). A series
of work by Moncrieff and colleagues (Moncrieff and Green 1972; Moncrieff and Miller
1976; Moncrieff 1978, 1981 1992; Thorpe et al. 1982; Moncrieff and So 1989) may
be considered a more solid effort for developing a parameterization specifically for
mesoscale convection organization from a first principle of the vorticity conservation.
So long as I understand, the present series of studies makes an equivalent effort by in-
voking the subgrid-scale distribution of variables (probability density function, PDF) as
a general guiding principle. This point could be better emphasized in the manuscript.

• Introduction: Importance of subgrid coupling between clouds and microphysics:

Here, Hohenegger and Bretherton (2011) would probably not be the best reference
to make this point. Though they indeed invoke the precipitation rate as an input vari-
able for defining the entrainment–detrainment rate, this is more as a crude measure of
the cold pool strength in the boundary layer not directly available in the given convec-
tion parameterization. Importance of coupling between convection and mircophysics is
better discussed, for example, by Emanuel (1991) and Donner (1993) in their parame-
terization studies.

• Methodology:

The presentation of the methodology is rather terse, and it can be expanded. I would
like to see a better–presented overview of the methodology. So long as I understood
there is an interplay of calculations within the PDF and physical spaces. What pro-
cesses are evaluated in the PDF and physical spaces, respectively? A flow chart for
calculation steps could be helpful for getting an overall picture clearer, too. It would also
be helpful to know how convection (i.e., Zhang and McFarlane scheme) is coupled with
CLUBB.
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